The activity of tyrosine hydroxylase in intact adrenergic neurons of the mouse vas deferens.
A procedure is described for measuring the activity of tyrosine hydroxylase in the intact adrenergic neurons of the mouse vas deferens. In this procedure, the L-dopa-1-14C which is formed from L-tyrosine-1-14C by the action of tyrosine hydroxylase is selectively and quantitatively decarboxylated by endogenous aromatic-L-amino acid decarboxylase. Although considerable tyrosine hydroxylase activity can be demonstrated with the intact mouse vas deferens in the absence of exogenous tetrahydropterin cofactor, the addition of 2-amino-4-hydroxy-6,7-dimethyltetrahydropteridine results in increased activity. Exogenous norepinephrine inhibits the activity of tyrosine hydroxylase in the intact mouse vas deferens and this inhibitory effect is competitively antagonized by 2-amino-4-hydroxy-6,7-dimethyltetrahydropteridine. When the vesicular catecholamine uptake mechanism is blocked by treatment of mice with 5 mg/kg of reserpine 24 hours prior to sacrifice, the activity of tyrosine hydroxylase in intact vas deferens is reduced and the inhibitory effect of exogenous norepinephrine is enhanced. Inhibition of monoamine oxidase with 0.15 mM pargyline does not affect the activity of tyrosine hydroxylase in the intact mouse vas deferens when the vesicular catecholamine uptake mechanism is intact but has a pronounced inhibitory effect following reserpine treatment. These observations lend further support to the conclusion that the activity of tyrosine hydroxylase in the intact adrenergic neuron is inversely related to the catecholamine concentration within an extravesicular pool. They also suggest that the catecholamines tend to accumulate within this extravesicular pool and thus become accessible to the action of monoamine oxidase when the vesicular uptake mechanism is inactivated or when the vesicular stores are filled to capacity.